Bone structure and strength at different ages in laying hens and effects of dietary particulate limestone, vitamin K and ascorbic acid.
1. A range of bone structural and strength characteristics was determined in laying hens at 15, 25, 50 and 70 weeks of age. The birds were fed up to 25 weeks on diets supplemented with additional vitamin K (10 mg menadione/kg) or ascorbic acid (250 mg/kg) or up to 70 weeks on diets containing limestone in powder or particulate form. 2. There were important effects of age on all bone characteristics. Between 15 and 25 weeks there was a rapid loss of cancellous bone and a rapid accumulation of medullary bone in the proximal tarsometatarsus (PTM). These changes continued at a slower rate up to 70 weeks. Cancellous bone content of the free thoracic vertebra (FTV) also declined after 15 weeks. 3. Breaking strengths of tibia and humerus did not change between 15 and 25 weeks but decreased later in lay. 4. None of the nutritional treatments affected bone characteristics at 15 weeks of age. 5. Increasing the dietary vitamin K supplement from 2 to 12 mg menadione/kg increased cancellous bone volume in the PTM at 25 weeks. 6. Dietary ascorbic acid did not affect any of the bone characteristics measured up to 25 weeks. 7. Particulate limestone resulted in a smaller loss of cancellous bone between 15 and 25 weeks and increased accumulation of medullary bone in the PTM. Breaking strength of the tibia and radiographic densities of tibia and keel were also improved. 8. It is concluded that patterns of bone loss over the lifetime of laying hens vary, depending upon the bone type. Feeding a particulate source of calcium can help to alleviate some of the characteristics of osteoporosis. Supplementation with extra vitamin K may also be beneficial.